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Relationship between electrophysiologic and pathologic changes in diabetic peripheral neuropathy rats

WANG Gui-ping' , ZHOU Hui'* , ZHAO Ying', LIU Zhi-min® (1. Department of Neurology, Changzheng Hospital, Second
Military Medical University, Shanghai 200003, China; 2. Department of Endocrinology, Changzheng Hospital)
[ABSTRACT] Objective: To investigate the relationship between electrophysiology and pathology changes in diabetic peripheral neu-
ropathy (DPN) rats and to assess the value of electrophysiology in diagnosis of DPN. Methods: Twenty-four healthy male SD rats were
intraperitoneally injected with a single dose of streptozotocin to induce DPN models and the rats were subsequently divided into 3 groups,
namely, the DPN model group, the low dose Tong-Luo composite recipe (TLCR) group, and the high dose TLCR group. Rats in the
latter 2 groups were lavaged with 2 ml double-distilled water containing 0. 5 g/kg and 2 g/kg TLCR for 8 weeks, respectively. Antother
8 healthy rats were taken as normal controls. The motor conduction velocity (MCV) , sensory conduction velocity (SCV), and potential
latency and amplitude of caudal nerves were measured after 8 weeks in all rats. Morphometric quantitative analysis was also performed.
Results: Compared with normal control group, the MCV, SCV, and potential amplitude of the caudal nerve in DPN model group were
decreased, but the potential latency was increased. After TLCR treatment, the above indices were significantly improved and were close
to those of the normal control group. SCV of the low dosage group was still significantly lower than that of normal control group (P<C
0.05), that of high dose group was also lower than that of normal control group but with no statistical significance, and that of low dose
group was significantly low than that of high dose group (P<C0. 05). Pathological examination showed that the myelinated nerve fiber
positive area, myelin sheath area, and axon area in DPN model group were lower than those in the normal control group; the areas in
treatment group were obviously increased compared with DPN model group. Compared with the low dose group, the high dose group
had significantly larger myelinated nerve fiber positive area and myelin sheath area. but not axon area. The changes of the myelinated
nerve fiber positive area and myelin sheath area were basically consistent to SCV changes in all groups, but the myelin sheath area of the
high dose group were still smaller than that of the normal control group (P<Z0. 05). Conclusion: Myelinated nerve fiber positive area
and myelin sheath area are the more sensitive markers of the course and therapeutic outcome of DPN. SCV can be used for initial estima-
tion of myelinated nerve fiber density. SCV is closely related to the pathological changes of myelin sheath and can be used for clinical di-
agnosis of DPN, but should be reserved for patients with subclinical DPN and patients who have received high dose drug treatment.
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Fig 1 Electrophysiologic examination of caudal nerve in rats
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Fig 2 Measurement of motor nerve

conduction velocity of caudal nerve in rats
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Tab 1 Comparison of motor conduction

indices among 4 groups 16 weeks later

(n=8,xr=*ts)
Gro Latency MCV Amplitude
roup (t/ms) (v/m=s 1) (V/mV)
NC 9.5+1.3 15.1£2.0 2.37+0.61
DM 11.6+1.2** 12.1+£1.2%* 1.354+0. 44"
TLCR, 10. 241,04 13.841.24 1.97£0.5248
TLCR; 9.9+1.24 14.44+1. 84 2.3040. 784

NC: Normal control group; DM; Diabetic model group; TLCR;
Low dose Tong-Luo composite recipe( TLCR) group; TLCR;: High
dose TLCR group; MCV: Motor nerve conduction velocity; * P<C
0.05, ** P<C0.01 ws NC group; ©P<C0.05 vs DM group
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Tab 2 Comparison of sensory conduction

indices among 4 groups 16 weeks later

(n=8,x=Ls)
Grou Latency MCV Amplitude
p (t/ms) (o/m+s ) V/uV)
NC 6.9+0.6 20.7£1.7 11.7+2.1
DM 8.24+0.5" " 16.8+1.1" " 6.8+2.0"
TLCR, 7.6+0.5"4 18.5+1.4*4 9.9+2,44
TLCR; 7.040. 7A0A 20.241.9~4A 11. 642, 64

SCV : Sensory nerve conduction velocity; * P<Z0. 05, * * P<C0. 001
vs NC group; 2 P<C0. 05,24 P<C0. 001 vs DM group; 4 P<C0. 05 vs
TLCR; group
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Tab 3 Comparison of myelinated nerve fiber positive area, myelin sheath area, and axon area among 4 groups 16 weeks later

(x£s,A/pm?)

Group(n=238) Positive area (n=24%) Myeline sheath area (n=80") Axon area (n=80")
NC 3 784.21+151. 64 21.3444.26 3.8340.93
DM 2 067.61+195.21* "~ 17.79+4,03" "~ 3.29+0.70" %
TLCR, 3297.784139.81* * *ALA 19.5643.23*448 3.77+1.0744
TLCR; 3 767.764146. 27 AL AAA 20,9244, 92 ALLA 3.8141. 44404

4. Visual fields observed; " :Fibers observed; * P<C0. 05, * * P<C0. 01,

group; 4 P<C0.05,AAAP<0, 000 1 vs TLCR; group

*#* P<20.000 1 vs NC group; 24 P<0. 01, 424 P<0.000 1 vs DM
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Fig 3 Measurement of myelinated nerve fiber positive area of caudal nerve in 4 groups under light microscope( X 400)
A': Normal group;B: Diabetic model group;C: Low dose of TLCR group;D: High dose of TLCR group
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